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and whose positive parameters varied outside cal,".ulated 95% CI. Group lit, 
pts with negative SAECG. A prospe,,-tlve analysis for the clinical end points 
of venfricular tachycardia (VT) and sudden cardiac death (SCD) was carded 
out for a mean period of one year. The distribution of these events between 
groups were as follows: 
Group Numbe.t of pts Evem Rate P value (Fisher's test). 
I 82 17 (20,7%) I vs l| = 0.012 
II 35 I (2,85%) t VS lU < ~;.0001 
III 144 2 (1,4%) It vr= III = 0.48 
Conclusion: To improve positive predictive value of SAECG in past MI pts 
we advise performing the test on two different occasions (AM and PM) to 
Identify pt ~ with consistently positive SAECG who appear to be at highest 
risk for VT and SCD. 
1 1000-1101 Does Infarct Size Influence Depression of 
Baroref lex Sel~sltivity After Myocardial 
Infarction? 
Abdul L. Mohamed, H. Steven J. Undsay, J. Campbell Cowan. University of 
Leeds, Leeds. U.K. 
Depression of Baroretiex sensitivity (BRS) after myocardial infarction (MI) is 
strongly associated with risk of serious arrhythmic events and sudden cardiac 
death, Preliminary results of tha ATRAMI multicentre study have shown a 
significantly lower BRS value in patients with anterior vs infedor MI. This may 
be due to the difference in infarct size between the two groups. Little data 
has been presented relating peak Creatiee Kinase (pCK) level post MI with 
BRS. We studied 104 patients after first MI (average age 63 ~ 30 years, 
63 male, 43 anterior). Peak CK was determined by sedal blood samples on 
admission to day 4 post ML BRS was estimated using Phenytephrine {PE) 
testing at day 7 and 6 weeks. 
Results: BRS was found to be depressed (< 3 msimmHg) in 16=/o f the 
study population, In the depressed BRS group pCK was signiticantiy higher 
than the group with normal BRS (2708.4- 524 (SE) vs 1659 :J: 146 IU/L, p < 
0.05). Likewise in the group with a large infarct (CK • 1000 IU/L) BRS was 
significantly lower that those with a small infarct (6.7 4- 0.6 (SE) vs 9.0 :J: 1.2 
ms/mmHg, p < 0.05). Thfs difference remained significant at 6 weeks after 
MI when PE testing was repeated (8.6 -4- 0.8 (SE) vs 12.1 4-1.4 ms/mmHg, 
p < 0.05). 
Conclusions: Patients with large infarcts, reflected by a high pCK, have 
lower BRS. The mechanism of this association is unclear but may imply an 
aetiological role for left ventricular dilatation or extent of damage to cardiac 
autonomic nerve endings in depression of BRS. The effects of infarct size 
must also be considered when BRS is used as a prognostic parameter. 
I 10"00-1i i  I Accuracy of  Volumetric Measurements of a 
Phantom With a New Non-Fluoroscepic Cardiac 
Mapping System 
Shlomo A. Ben-Helm, Daniel Osadchy, Gel Hayam, Susan Zachman, 
Iseslav Tchigevaky, Shlomo Fned, Mark E. Josephson. Technion.lsrael 
Institute of Technology, H,~ifa, Israel; Harvard University, Boston, MA 
We evaluated the accuracy of volumetric measurements of a computerized 
electmphysiologic mapping system (CARTO') which measures the location 
of a 7F locat~0la (STAR) catheter tip in space using an electromagnetic 
technique. This system is currently used for cardiac mapping, whereby an 
electrical activation map |~ superimposed on the mapped 3-O chamber ge- 
ometry. The map is executed by dragging the catheter andomly over the an- 
docardtum and sequentially determining the location of Its tip while in contact 
with the endocardium at end-diastole. The set of points collected comprises 
a non-regularly sampled date set of locations that are members of the end- 
diastolic endocerdlal surface. Chamber geometry is then reconstructed with 
a modified Powell algorithm using the set of end-diastolic locations of 
endocardium, and the volume of the reconstructed chamber geome W is cat- 
culated and presented to the user. To test the accuracy of the reconstruction 
algorithm, we used an 83.ml ellipsoid and randomly sampled the location of 
50 points on its surface. This procedure was repeated five times. Calculated 
volume (83 ml) correlated very Closely to actual volume (82.3 4- 6 ml, mean 
± SD). We conclude that this system reCOnstruction algorithm is reliable for 
determining volume of a randomly sampled phantom, providing the ability to 
perform volumetric measurements of the heart chambers and alleviating the 
need to use fluoroscopy, contrast media, and image processing to determine 
the borders of the measured chamber. 
[ 1000-1 i21 ACc. uracy of  in Vivo Location Measurements 
us ing  a New Non-Fluoroscopic Cardiac Mapping 
System 
Shlomo A. Ben- .~alm, Dan/el Os~,  Gel Hayam, Susan Zechman, 
Isoslav Tchigav,,> y,Rona Shofty, Shtomo Fded, Mark E. Josephson. 
Techn/on-tsrae! t 3titute of Technology, Haifa, Israel; Harvard University, 
Boston, MA 
A computerized electrophysiologio mapptqg system (CARTO TM) is used to da- 
ten'nine the real.time location and c:~entation of a Iocatsble bipolar catheter 
(STAR TM) using electromagnetic location techno~gy. The location of the 
catheta: together with the local electrical activity recorded from its tip are 
used to conslruct actuation maps. We tested the accuracy of in vivo Ioca~on 
measurements of this system in 9 minipigs (30-40 k0). by introducing a 
custom 8F sheath, with tq~n 1-ram-wide metal dngs spaced 10 mm apart, via 
the jugular vein into the apex of the right ventricle. Under fluoroscopy the 
catheter tip was aligned w~h the sheath's most distal dng, and its location at 
end-diastole was recn,~ '~. The omheter was then witixIrewn, apposing each 
of the metal tings i~ * ~,:~.~.-rlce. The measured distance between adjacent 
metal dngs was co!c~,..=md as the geometric distance between each two tip 
locations. The ,=verage d i~ measured by this system (mean 4- SEM) 
was 9.81 4- 0.1 rnm, median was 9.82 ram, and maximal error was 0.93 4- 
0.06 ram. No orientation dependency was noted. We did not perceive any 
interference between this system and the operation of conventional equip- 
ment in the catheterization laboratory. We conclude that the system locating 
capability of this catheter is highly accurate and reproducible, even while 
working in the beating heart. 
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}1001-10 i  ) Dramsticaily Prolonged Ventdcul~ Vulnerable 
Period of  Abnormal Ventricolar Aeti,ratlons 
During Atrial Defibril lation 
Hungui Li, Anwer Dhala, Michael Biehl, Edward 1". Keelan, Z~men Blanck, 
Jasbir Sra, Mohammed Jazayeri, Masood Akhter. Sinai San~'v#an Medk:a/ 
Center' Milwaukee, WI; St. Luke's Medical Center, Milwaukee, WI 
In experimental trial detibrillaUon, a short pre-sheck R-R Intenral (< 300 ms) 
has been shown to cam] a high risk of ventricular h'bnllation (VF) induction 
for ventdcular paced beats but to be sate for atrial paced beats. Clinically, 
synchronized cardioverslon is safe for atrial fibrillation but has a high inci- 
dence of VF induction for ventdculer tachycardla. The mechanism underlying 
this dflfemnce is uncertain. We compared the ventricular fibriitation induc- 
tion windows of normal and abnormal ventdcolar activations at the same 
pre-shock R-R intervals in 8 normal dogs. The diastolic pefied was scanned 
using def~ifilalion shocks (3/3 ms biphaslc, 0.8-3.0 J) delivered between the 
right atrial appendage and coronary sinus catheter electrodes fotlowing areal 
and venttt~uisr paced, and premature stimuIHnduced QRS respectively. The 
VF induction window (the diastolic interval during which VF was induo"olo) 
was significantly onger during right ventdcular than atrial pacing (85 + 15 vs 
41 :h 13 ms, p < 0.01, pacing cycle length 500 ms). This window was not 
significanSy d/Iferent he,teen r/ght and left van~cular pacing (85 ± 15 vs 
80 ± 19 ms, p = NS, pacing cycle I~ngth 500 ms). The VF induction wi,'#,Gw 
tended to be further prolonged with vefltdctitar (from 85 4- 15 to 110 :.E 40 
ms, p = 0,07) but not with atdal premature stlmula~n (from 41 4-13 to 47 
23 ms, p = NS). lo 5 doge, VF was induced even if shocks were delivered at 
the end of the T wave of the ventricular premature activations. 
Conclusions: (1) Ventdcular VUlnerable period is dramatically prolonged 
during abnormal ventriculer activabons. (2) Defibrillation shocks detivered 
following an abnormal venlricutar ac~vatton has an increased dsk of VF 
induction, 
11001"1021 Conduction Block of  Atrial Activstlon by a Ramp 
Stimulus 
Xlaohong Zhou, William M. Smith, Chad Johnson, Raymond E. Ideker. 
University of Alabama, Birmingham, AL 
To test if a weak, long extracegular stimulus could block activation p;opagetla n
but, by using a ramp stimules, not induce a new action pet~ntial (AP), 5 
guinea pig atrial tissues (10 mm long x 2 mm wide) were studied. APs were 
recorded by mlcroelectrodas t either end of the tis.~ue. $1, $3, and $4 stimuli 
were given at one end while the $2 stimulus was given at the center of the 
tissue via a 2 mm long and 1 mm wide electrode. After 10 $1 stimuli at 2x 
348A ABSTRACTS-Poster JACC February 1996 
diastolic threshold with a 200 ms $1-$1 interval to mimic tacby~ttythmlas, 
a 400 ms S2 square wave either with or without a decreasing ramp after the 
square wave was given du.*~; the refractory pedod of the 10th Sl-paced 
AP, followed by $3 and S4 stimuli via the S1 pacing electrode at $1 sVength 
with 200 ms $1.-$3 and $3-$4 intervals. Conduction block was detomllned 
by the fact that $3- and S4-induced APe were recorded near the S~ alto 
(top of Figs.) but not past the $2 site at the other end of the tissue (bottom 
of Figs.). Results: The minimum $2 required to block APs was 3.5 ± 1.2 
mA. $2 at this strength with no ramp caused break excitation (BE, Fig. A). 
When the $2 decreasing ramp interval was increased to 225 4- 88 ms, no 
BE occurred while $3- and S4-induced APs were blocked {Fig. B). Thus, a 
long, weak ramp stimulus given during the refractory padod can block APs 
and not induce BE. 
$4  S] St $3 $4 
--IS2, d '~ rampz _JS2,ZO0 ms ramp'-._ 
This finding raises the possibility that if a long weak stimulus terminated 
by a ramp is applied locally to a reentrant pathway, the .P'Jathway may be 
extinguished without giving rise to a new AP. 
( 1001-103 1 Distribution of  Fast Heart Rate Episodes During 
Paroxysmal Atrial Rbri l lation: Digoxin vs 
Placebo 
Katodna Hnatkova, Francis D. Murgalroyd, Clif A. Alferoess, A, John Carom, 
Mamk Malik. St. George's Hospital Medical Scheof, London, England 
As studies in animals indicate, atrial det~dllators hould time shocks to be 
beth QRS-synchmneus and delivered following a minimum RR interval, in 
order to avoid the dsk of ventricular pmarrhythmia due to stimulation dudng 
the ventdcular elative refractory pedod. 
This study investigated AF episodes with RR interva~s shorter than a given 
limit (i.e. defibrillator waiting times) in 24-hour Holler tapes recorded dudng 
a cross-over trial of Placebo and Digoxin treatment of pts with paroxysmal 
AE 25 tapes with AF episodes >_ 1003 ventdcular cycles were selected, 
14 of these were recorded on Placebo sod 11 on Digoxin. For each tape, 
the mean and maximum duration of AF episodes with all RR intewals < 
threshold twere measured ranging tfrom 400 to 1000 ms in f0 ms steps. 
The results were averaged for sit Placebo and all Digoxin tapes. The Placebo 
vs. Digoxin values corresponding tO different hresholds were compared by 
a non-parametric U test. 
400 gQG BOO 1,l~0 400 (I00 800 %000 
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The waiting times increased exponentially with the threshold t (note the 
logarithmic scale of the graphs). There were no systematic differences be- 
tWcen mean waiting times (left) on Placebo and Dfgoxln, although Digoxin 
tended to prolong the mean waiting times of t • 700 ms. Them were, how- 
ever, s~ngty algn|flcant differences (p < 10 -4 - 10 -7) between between 
th~ maximum waiting times which were longer with Placebo (dght). 
In paroxysmal AF pts, the waiting time required for a "safe" RR interval 
increases exponentially with the interval selected; technically acceptable 
delays < I minute Correspond to thresholds < 600 ms. Maximum waiting 
times are significantly shortened by Digoxin, 
001-1041 Seasonal Variation In Shock Frequency in 
Patients With Implantable Cardiovertor 
DefibrPlalors 
Anthony Stderis, Mark Anderson, Kdshna Prasad, Effi Simannidou, 
Suzanna Jones K. Kostopaulos, Edward Rowland, David E. Ward, 
Jaswlnder S. Gill, A. John Carom. Cardio/ogtcal Solar, tee. St George's 
Hospital Medical School, London, UK 
A diurnal variation in Implantsble c~rdiovertor defibrillator (ICD) shock fre- 
quency is well described, but seasrnal vacation remains unexplored. 
Aim: This study examines the ~easonal variation in appropriate ICD shock 
trsquency. 
Patients and Methods: All patients who had ICO's implanted at o!.~r inSti- 
tution over the last 6 years had documentation of date of delivery of shock 
therein. The frequency of shock delivery duflng ~e summer months (Apfll to 
September) was comparsd to that during winter months (Octol0er to March). 
Resu~: 86 patients with ICD's (mean age 45 4- 14 years) were followed 
for a moan of 2.5 ± 1,7 years. 45 patients received 321 appropriate shocks 
during this podod, In patients receiving shocks, there was a moan total of 
10,3 shocks dudng winter months in compadaon to 4.9 shocks over summer 
months (p < 0.03). A marked seesonality of shock frequency was observed. 
Winter  8urn  m er  
Condus/ons: Seasonality of lhe occurrence of malignant ventrlc~lar ar- 
rbythmia appears to exist, with a higher frequency in winter months. Factors 
which may thguenca occurrence of malignant ventrlcular arrhythmla over the 
colder winter months remain unexplored. 
I 1001-.1.05 J !~ *.he Pectoral impZantatlo, ~. S|;~ a," the "Act|ve 
Can" card lover ter / l~ ibd ,a tor  sevice of  
Importance for  the DeflbdUstion Threshold 
Kadheinz Seidl, Bemd Hauar, Nicots Schwick, Christians Wading 1, 
Frank Isgre 1, Jochan Senges. 1 Herzzentrum Ludwigshafen, Cardiology 
and Cardiac Surgery,, Germany 
The active can unipoler cardiOverter detibdllator (ICD) has been shown to 
defibrillate fficiently, but the ideal position of the left poctorally implanted e- 
f~dllator device (Can) is unknown. We examined the differences in biphasic 
shock defibrillation thresholds (DFT) achieved at defibrillator implant using 
four different left pocforagy implantation sites: high pectoral medial position 
(A), high pectoral ateral position (B), low pectoral medial position ((3) and 
low pectoral lateral position (D). DFTs at implant were tested using a step 
down pretocol, The study population comprised of 60 patients (mean age 
60 4- 11 years; 51 m/9 f). The presenting rhythm was VF in 29 and V'I" in 
31 patients. Undedying Ischemic heart disease was present in 39, idiopathic 
cardiomyopathy in 17, and valvular heart disease in 4 park.ors. (LVEF 39 ± 
14"/o). 
Resuks: No d~leronces were observed between these groups regarding 
age, gender, organic heart disease, LVEF, and antiarrhythmic drugs dudng 
DFT-tasting, 
Position A Position B Position C Position D 
No. of ple 12 18 16 15 
DFT (J) 11.6 -~ 3.3 12.5:1:3.7 7.5 -4- 2.3* 16.9 4. 5.1 * 
• p < 0.05 
Conclusion: 1. Low defibrillation thresholds with pectorelly implanted ICP~ 
are achieved regardless of the implantation site of the active can, 2. The best 
position seemed to be the low pectoral medial region. 3. The DFT was about 
50--100% higher in the 3 other pectoral positions. 
1.001 06]  Inappropriate Sensing of  Mr la l  Stimuli in 
" Patients With 8 Third Generation Defibri l lator 
=nd DDD Pacemaker 
Rachel J. Lampert, Craig A. McPherson, Richard J. Lewis, William 
P. Batsford, Lynda E. Rosenfald. Yale Universi~ New Haven, CT 
Although the problem of ICD sensing of paced vantrlcular stimuli has been 
rPsolvod by incorporation of WI pacing into current ICDs, many pts require 
~eparato DDD pacomakem (PMs) f~r maintenance of AV synchmny. We 
report a problematic PM-ICD Interaction: inability to prevent sensing of paced 
atrial stimuli (a-senolng) leading to doubts-counting In PM-requiring pts with 
transvenous (TV) ICDs with e,Y ' ,~ autogaln sensing (Ventak PRx2 or 
3). In 7 pts (6 M, 1 F; mean a~,, ';-, mean EF 29%; 6 CAD, 1 CM), a TV 
DDD PM was implanted following (6) or concomitantly with (1) a "IV ICD. 
indications for pacing: heart block (liB) (6 pts), sinus brady (1). 
Results: All 710is had CPI Endotak leads at the RV apex. 4/7 pts had a- 
senslng, leading to double counting, despite intra--operattvs testing of multiple 
atrial locations with an active-tixatton lead. No pt had sensing of ventdcular 
stimuli, with all PM leads positioned on the RV septum. 6 pts had a PRx2/3 
ICD, 4 with s-sensing (66%), and 1 a PRx, without a-sensing. Pts with a- 
sensing were not distinguished by measured I~ or P waves, atrial threshold, 
type of atrial lead, or RA size. In all pts with a-sensing, (all HB) double- 
Counting was avoided by programming the PM to VDD mode. No pt has 
received Inappropriate herapy or failed to sense VF in follow-up. 
